Placental chorioangioma is the most common non-trophoblastic and hamartoma-like tumor and has generally good prognosis if the size is small. The incidence of a placental chorioangioma is an estimated 1% of all deliveries. The size of a chorioangioma is considered significant if it is larger than 4 cm, since fetal compromise can occur due to circulatory overload. Very rarely, a placental chorioangioma can directly exert fetal circulation to cause fetal cerebral ischemic stroke, especially in giant placental chorioangiomas which are defined as more than 4-5 cm in diameter. Here, we report a case of a huge chorioangioma, sized 7×5 cm with thrombo-occlusion in the placenta associated with neonatal stroke. Perinatal stroke and giant placental chorioangioma are each very rare. Moreover, the combination is extremely rare as is expected. Our case implicates that placental examination should be considered as an important diagnostic workup in cases of perinatal stroke with unknown etiology.
Introduction
Placental chorioangioma is the most common non-trophoblastic and hamartoma-like tumor originating from capillaries or larger vessels. Its incidence is in 1% of all placentas 1, 2 and its size is significant because if a chorioangioma is larger than 4 cm, circulation can be affected, resulting in fetal compromise. For example, polyhydramnios, preterm delivery, fetal anemia or thrombocytopenia, pre-eclampsia and fetal hydrops can be seen. 3, 4 Especially giant placental chorioangiomas, which are defined as more than 4-5 cm with an estimated prevalence varying from 0.002% to 0.01%, are associated with high prevalence of pregnancy complications and poor perinatal outcomes. 5 A perinatal stroke refers to a stroke occurring in a period up to the 28th day of life and its incidence is about 0.025%. 4, 6, 7 In addition, a chorioangioma can cause fetal cerebral ischemic stroke so obstetrician and pediatrician should aware of it. 8 Chorioangioma can be the cause of the tendency of thrombosis due to the characteristics of a tortuous vascular system. We report a case of a huge chorioangioma with thrombo-occlusion in the placenta associated with neonatal stroke.
Case
A 31-year-old pregnant woman with gravida 0 para 0 was transferred from a local clinic to this hospital for delivery due to a large placental mass at 36 weeks of gestation. During antenatal check-up at the local clinic, there were no abnormal findings at screening ultraso- Brain magnetic resonance (MR) imaging was done on day 7
after birth and showed acute infarction in the left temporoparieto-occipital area that was supposed to be a venous infarct due to a superior sagittal sinus thrombus or arterial infarcts on the posterior division of middle cerebral artery territory and diffuse excessive high signal intensity of white matter on T2W1
( www.e-kjp.org Perinatology cations were identified in the mass. Adjacent vessels showed intimal fibrin deposition and early thrombi (Fig. 3) .
Two months after birth, brain MR imaging and MR angiography follow up were done and showed attenuation of left distal middle cerebral artery branch due to previous arterial obstruction or secondary changes after infarction. In addition, progression of encephalomalacia of the left parietal lobe was seen (Fig. 4) .
Fortunately her performance was good without any problem and she grew up normally till 6 months after birth. She took phenobarbital 10 mg twice a day and stopped taking anticonvulsant at 4 months after birth.
Discussion
If placental chorioangioma was found prenatally, small size of tumor (usual cut-off is 4 cm), has a good prognosis, and can be managed conservatively. However, larger size chorioangiomas should be managed considering risk of fetal compromise. 5, 8 Without any sign of fetal compromise, term delivery is reasonable. 8 Otherwise, when hemodynamically unstable condition or fetal hydrops develop, and if in early 3rd trimester or late 2nd trimester, delivery is acceptable; but at an even earlier gestational age, fetal intervention should be considered. 8 Intervention for ligation of vessels using fetoscopic devascularization, laser or alcohol ablation can interrupt blood supply from tumor to fetus.
1,2,5
We reviewed all cases and articles of perinatal stroke associated with placental chorioangioma and according to one review article of 99 cases, rate of placental chorioangioma at less than 4 cm, between 4 and 5 cm, more than 5 cm is 9.0%, 12.2%, 78.8%, respectively. As expected, the rate of perinatal complications increases as the size of the placenta increases.
When placental chorioangioma is less than 4 cm, 44% of these had co-existing fetal complications, but all had a good perinatal outcome. When the placental tumor was reported as measuring between 4 and 5 cm, all had perinatal complications and 25% of these were associated with a stillborn baby. In 78 cases, the "tumor" was reported to be >5 cm, there was a reported fetal and perinatal mortality of 28.2% (13 fetal deaths and 9 stillbirths). 9 Fifty to 94% were associated with a wide variety of fetal complications, including polyhydramnios, growth restriction, anemia and non-immune hydrops. 10 Since a chorioangioma is characterized through being in numerous narrow and tortuous vascular systems, thrombotic tendency can complicate and manifest as perinatal stroke. 
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www. A perinatal ischemic stroke was defined as a group of heterogeneous conditions in which there is focal disruption of cerebral blood flow secondary to arterial or cerebral venous thrombosis or embolization, between 20 weeks of fetal life through to the 28th postnatal day, confirmed by neuroimaging or neuropathological studies. 6 Ischemic perinatal stroke causes neurological disability in childhood, and 1/3 of all strokes in children occur during the perinatal period. 7, 12 The incidence of perinatal stroke is 1:4,000, indicating rarity. Nevertheless, perinatal stroke is recognized as a cause of neurological disability in children, which is why there should be more awareness. 7, 12 Usually, nonspecific clinical symptoms are seen in this age group and common presentations are seizure, encephalopathy, apnea and abnormal tone. The only relatively specific symptom is seizure during the first 3 days to 1 week of life. 7, 13 Unfortunately, focal neurological deficit was seen in only 30% of patients, and 95% of whom demonstrated a lateralizing hemiparesis. 13 Therefore, stroke should be ruled out by brain imaging. 7 There are various risk factors of perinatal stroke and they are classified as maternal, fetal and placental factors. Maternal factors are preeclampsia, chorioamnionitis, coagulation disorder, etc. Fetal factors are congenital heart disease. In addition, gender, race and dehydration can also be risk factors of perinatal stroke. Lastly, placental factors include placental thrombosis, abruption or infection. 12, 13 Likewise ischemic strokes are caused by arterial occlusion due to thrombosis or embolism, in which case we suggest placental thrombosis due to chorioangioma as a risk factor of perinatal stroke. 7 Perinatal stroke and giant placental chorioangioma are rare individually, and in combination exceedingly so. Our case implicates that placental examination should be considered as an important diagnostic workup in cases of perinatal stroke with unknown etiology.
